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SECTION 260800 - COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

1.2

13

SUMMARY

Related Documents:

1. Drawings and general provisions of the Subcontract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to
work under this Section.

Section Includes:

1. This section specifies the unique responsibilities that are a part of, or are related to the commissioning
process for the electrical systems. Electrical systems include those listed in Division 01 Section
"General Commissioning Requirements” as being commissioned. All statements are the responsibility
of the Subcontractor, unless specifically stated otherwise.

2. Electrical testing specified for systems not listed as formally commissioned are not under the
commissioning umbrella and are not governed by this section.

3. Electrical Systems Commissioning consists of static checks of component and system installations and
actual testing of equipment conditions and functions.

4. The Commissioning Authority or University will review and approve, prior to use, all test procedures and

forms used and will witness a varying fraction of the initial checks and testing performed by the
Subcontractor. The Commissioning Authority will review the completed check and test documentation of
the Subcontractor of all checks and tests.

5. Electrical testing requirements are found in various sections in Division 01 and in Division 26 (Division
01 Section "General Commissioning Requirements" and this section). It is not the intent of the
commissioning process or these specifications to duplicate efforts or to require the Subcontractor to
perform any check or test twice. Checks and testing by the Subcontractor are expected to occur once in
the normal sequence of installation and checkout, if appropriate coordination has occurred allowing the
University and the Commissioning Authority to witness installations and initial testing. Identical electrical
checks and testing requirements in both Division 01 and Division 26 are referring to the same event.

6. The test requirements listed in this section do not release the Subcontractor from the obligation to
perform all other appropriate, industry standard, manufacturer-recommended or code-required checks
and tests.

7. Testing Participants. The work of this section shall be performed by parties identified in the Check and

Testing Responsibility Table--a supplement to Division 01 Section "General Commissioning
Requirements". Static checks and testing shall be fully documented according to provisions in Division
01 Section "General Commissioning Requirements".

Related Sections:

1. Division 01 Section "General Requirements."

2. Division 01 Section "Special Procedures."”

3. Division 01 Section "General Commissioning Requirements".
SUBMITTALS

Submit under provisions of Divisions 01 Section "General Requirements" and "Special Procedures."

QUALITY ASSURANCE

Qualifications:

1. The CTC (Certified Testing Company) performing the work of this section shall be qualified to test
electrical equipment and is a NETA (National Electrical Testing Association)-certified testing agency.
The CTC shall not be associated with the manufacturer of equipment or systems under test.

Test Equipment:
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1. The Subcontractor shall provide all test equipment necessary to fulfill the checks and testing
requirements. Test equipment shall have been calibrated within one (1) year of its use on the project.
2. Refer to Division 01 Section "General Commissioning Requirements" for additional requirements.

PART 2 - PRODUCTS NOT USED

PART 3 - EXECUTION

3.1 SUBMITTALS

A. Sixty (60) days before any testing is conducted, submit an overall testing plan and schedule for electrical
systems that lists the equipment, modes to be tested, dates of testing and parties conducting the tests. Put
these tests into the master construction schedule. Keep this plan and schedule updated.

B. Additional submittal requirements relative to commissioning are found in this Section and in Division 01 Section
"General Commissioning Requirements" and Division 01 Section "General Requirements."

3.2 COMMON RESPONSIBILITIES
A. The following are responsibilities applicable to all electrical systems being commissioned.
B. The general commissioning requirements and coordination are detailed in Division 01 Section "General

Commissioning Requirements" and apply to electrical systems. The Subcontractor shall be familiar with all
parts of Division 01 Section "General Commissioning Requirements" and the commissioning plan issued by the
Commissioning Authority and shall execute all commissioning responsibilities assigned to them in the Contract
Documents.

C. The work of this Section shall be performed by a CTC (Certified Testing Company, Electrical), by the EC
(Electrical Subcontractor), or the MSR (Manufacturer’s Service Representative). The Commissioning Authority
has some testing responsibilities for some equipment. The specified checks and static tests are conducted by
any of the above listed parties, but the tests requiring measurements or special tools or skills are generally
conducted only by the CTC. The Check and Testing Responsibility Table, included as a supplement to Division
01 Section "General Commissioning Requirements" provides specific allocation of checklist oversight and
testing responsibilities. The CTC, EC, and MSR shall document all checks and testing on check and test
procedure forms submitted to and approved by the Commissioning Authority prior to testing.

D. The Subcontractor shall notify the University ahead of time when commissioning activities not yet performed or
not yet scheduled will delay construction. The Subcontractor shall be proactive in seeing that commissioning
processes are executed and that the CA has the scheduling information needed to efficiently execute the
commissioning process.

E. The Subcontractor shall respond to notices of issues identified during the commissioning process, making
required corrections or clarifications and returning prompt notification to the Commissioning Authority according
to the process given in Division 01 Section "General Commissioning Requirements".

F. When completion of a task or other issue has been identified as holding up any commissioning process,
particularly functional testing, the Subcontractor shall, within two (2) days of notification of the issue, notify the
Commissioning Authority in writing providing an expected date of completion. The Subcontractor shall notify
the Commissioning Authority in writing within one day of completion. It is not the responsibility of the
Commissioning Authority to obtain this status information through meeting attendance, asking questions or field
observation

G. Construction Checklists. The Commissioning Authority or Subcontractor shall develop checklists as noted in
the list of commissioned systems in Division 01 Section "General Commissioning Requirements”, following the
process described in Division 01 Section "General Commissioning Requirements" and in this Section. At a
minimum, for a given piece of equipment, checks from the inspection checklists in NETA Acceptance Testing
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Specifications for Electric Power Distribution Equipment and Systems shall be included in the electrical
checklists. The Subcontractor shall execute and document all checks.

Check and testing procedure and startup plan development and execution responsibilities are described in the
Check and Testing Responsibility Table in the supplements to Division 01 Section "General Commissioning
Requirements".

The Subcontractor shall review design documents, shop drawings and O&M manuals and manufacturer
recommended installation and testing procedures of each system installation.

The Subcontractor shall monitor installation to ensure the equipment, configuration and quality of construction
meets the design requirements, approved submittals and shop drawings.

The Subcontractor shall develop test procedures and forms and execute and document testing according to the
requirements of this Section, Division 01 Section "General Commissioning Requirements" and other
specification sections containing testing requirements.

Tests of energized equipment shall be conducted when the equipment is operating at its normal capacity. This
may require some tests to be conducted after occupancy.

Training and Orientation. The Subcontractor shall follow the facility staff orientation and training requirements
as described in Division 01 Section "Demonstration and Training" and other applicable technical sections.

Operation And Maintenance (O&M) Manuals. Refer to Division 01 Section "General Commissioning
Requirements" and Division 01 Section "General Requirements" for requirements for O&M manuals.

PART 4 - EQUIPMENT-SPECIFIC VERIFICATION AND TESTING REQUIREMENTS

4.1

4.2

SUMMARY

This Part specifies the check and testing requirements for electrical components and systems. From these
requirements, the Commissioning Authority or Subcontractor will develop detailed procedures and forms. The
general testing process, requirements and test method definitions are described in Division 01 Section
"General Commissioning Requirements".

CHECKS AND TESTS

Checks are intended to begin upon completion of a component or equipment installation. Testing generally
occurs later when systems are energized or nearing that point. Beginning system testing before full completion,
does not relieve the Subcontractor from fully completing the system as soon as possible, including all
construction checklists and may require retesting portions of the system once all components are fully
functioning.

Refer to Division 01 Section "General Commissioning Requirements" for specific details on non-conformance
issues relating to construction checklists and tests. Refer to Division 01 Section "General Commissioning
Requirements", for common requirements of deferred testing and to articles in this Section.

The check and test procedures and record forms shall contain the following:

1. The Subcontractors executing the checks or tests.

2. A list of the integral components being inspected and tested, equipment tag numbers, manufacturer,
model number, pertinent performance information / rating data.

Test equipment used.

Construction checklists associated with the components, if any.

Any special required conditions of the check or test for each procedure.

Items, conditions or functions to be inspected, verified or tested, the checks and testing method given
and a place provided with results recorded.

7. Acceptance criteria (or reference by specific table where the acceptance criteria is found).

ok w
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4.3

8. For each procedure, list the technician performing check or test and company, witnesses of the tests
and dates of tests.
9. Sampling strategies used.

The test procedures for dynamic equipment like lighting controls, emergency generator or fire alarm shall
contain more step-by-step procedures with expected responses similar to the sample test provided as a
supplement to Division 01 Section "General Commissioning Requirements”. The test procedures and forms for
more static components like panel boards, switch gear, circuit breakers, transformers, etc., can be more
checklist-like in format. For each piece of equipment, checks and test procedures and their documentation
record forms may be different documents or combined in the same document, but checks and tests should be
grouped.

At the Commissioning Authority's discretion, if large numbers or repeated deficiencies are encountered, the
Subcontractor shall test and troubleshoot all remaining systems at issue on their own before commissioning
with the Commissioning Authority will resume.

Sampling for Identical Units. When there are a number of identical units, at the Commissioning Authority’s
discretion, some or all procedures of a test for a piece of equipment or assembly may be omitted when these
same tests on other pieces of identical equipment or assemblies were conducted without deficiency.

EQUIPMENT-SPECIFIC TESTING REQUIREMENTS

The following paragraphs define the testing requirements for each type of system or feature that is a part of the
project. The Commissioning Authority shall use this information to develop specific testing procedures for each
of the systems to be commissioned. The Subcontractor shall be responsible for support, execution and
coordination of these tests as described in the project specifications including intersystem tests and interlocks
with systems in Divisions other than Division 26.

The Commissioning Authority and Subcontractor shall coordinate with the project LEED coordinator to verify
that LEED requirements for testing electrical systems are included in the tests.

Common Testing Requirements
1. The following requirements apply to all electrical systems and features that are to be commissioned
when referenced below. Tests shall:

a. Verify functionality and compliance with the design intent for each individual sequence module in
the sequences of operation. Verify proper operation of all control strategies, energy efficiency
and self-diagnostics features by stepping through each sequence and documenting equipment
and system performance. Test every step in every written sequence and other significant modes,
sequences and operational features not mentioned in written sequences; including startup,
normal operation, shutdown, scheduled on and off, unoccupied and manual modes, safeties,
alarms, over-rides, lockouts and power failure.

b. Verify all alarm and high and low limit functions and messages generated on all points with
alarm settings.

C. Verify integrated performance of all components and control system components, including all
interlocks and interactions with other equipment and systems.

d. Verify shut down and restart capabilities both for scheduled and unscheduled events (e.g. power
failure recovery and normal scheduled start/stop).

e. When applicable, demonstrate a full cycle from off to on and no load to full load and then to no
load and off.

f. Verify time of day schedules and setpoints.

g. Verify all energy saving control strategies.

h. Verify that monitoring system graphics are representative of the systems and that all points and

control elements are in the same location on the graphic as they are in the field.

i Verify operator control of all commandable control system points including proper security level
access.

J- When testing procedures for commissioned equipment are listed in NETA Acceptance Testing
Specifications for Electric Power Distribution Equipment and Systems the NETA test procedures
shall be part of the testing requirements of this specification. Additional testing procedures may
be listed in this specification.

k. Common Acceptance Criteria
2. The following common acceptance criteria apply to all mechanical equipment, assemblies and features:
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For the conditions, sequences and modes tested, the equipment, integral components and
related equipment shall respond to varying loads and changing conditions and parameters
appropriately as expected, according to the sequences of operation, as specified, according to
acceptable operating practice and the manufacturer's performance specifications. Verify that
equipment operates within tolerances specified in: governing codes, acceptance criteria
contained in the construction documents, manufacturer's literature and according to good
operating practice.

Systems shall accomplish their intended function and performance.

All safety trips shall require a manual reset to allow a system restart.

Resetting a manual safety shall result in a stable, safe, and predictable return to normal
operation by the system.

Safety circuits and permissive control circuits shall function in all possible combinations of
selector switch positions (hand, auto, inverter, bypass, etc.).

Other acceptance criteria is given in the equipment testing requirements articles or referenced
standards.

Additional acceptance criteria will be developed by the Commissioning Authority when detailed
test procedures are developed.

When testing procedures for commissioned equipment are listed in NETA Acceptance Testing
Specifications for Electric Power Distribution Equipment and Systems the NETA performance
criteria shall apply.

D. Equipment-Specific Testing Requirements:
1. Scheduled Lighting Controls.

a. Apply the applicable common testing requirements and acceptance criteria.

b. Test Methods. Utilize active testing, and trending when available. If able to trend, trend all zones
over a week period and follow the trending guidelines in Division 23 Section "Commissioning of
HVAC".

C. Sampling Strategy. Manually test 20 percent of the zones or at least four. If more than 10
percent or two zones fail, test another 10 percent sample. If the second sample fails the
Subcontractor shall document retesting on all zones on their own using a Commissioning
Authority approved form.

2. Occupancy Sensor Lighting Controls.
a. Apply applicable common testing requirements and acceptance criteria. Test all units functions,

E. Test Methods.

including sensor sensitivity and time-to-OFF functions and ensure that sensor location is proper
and won't be tripped inadvertently by other occupants and movements outdoors, etc.

1. Utilize active test methods.

a. Sampling Strategy. Test 10 percent of the sensors or six, whichever is greater. If more than 10
percent or two sensors fail, test another 10 percent sample. If the second sample fails the
Subcontractor shall document retesting on all units on their own using a Commissioning
Authority approved form.

b. Additional Acceptance Criteria. Reasonable sensitivity, no inadvertent trips, lights go off within
15 seconds of design.

2. Emergency Generator System

a. Apply applicable common testing requirements and acceptance criteria.

b. Test according to NETA 7.22.1 and NFPA 110 5.13 and per Division 01 Section "Special
Procedures."”

C. Record all data and results.

d. Include the following tests:

1) When in enclosed spaces, verify combustion and ventilation air damper functions and
pressure drop of exhaust.

2) Verify fuel oil system, diesel fuel storage tank, and level and low fuel indication alarms.

3) Verify all alarms, meters, and auxiliaries and interlocks to the BAS.

e. Building Test. Under a cold generator condition, provide full utility power interruption under load
and cause emergency power service operation. Include all UPS in this test. Load bank the UPS
if necessary during test.

f. Verify all generator functions

g. Test auto-transfer switch operation under actual voltage drop, per specification Division 26
Section "Automatic Transfer Switch with Bypass-Isolation Feature".

h. Using a power line disturbance monitor, measure the following times: power failure to engine
start command, engine start command to engine start (cranking time), engine start to point
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where generator is at proper volts and frequency and total time from power failure until ATS

switches.

i Verify system reporting & control monitoring point-to-point

j- Verify that each circuit and equipment served by emergency power, does power up. Verify all
functions of the Emergency Power Response Matrix.

k. Verify appropriate mechanical system and control system restart functions of all equipment

served by the generator.

3. Step Load Tests.

a. Test at 0 percent, 25 percent, 50 percent and 100 percent of full load. Measure voltage and
frequency and record all gaged engine conditions. The test shall consist of running the the
engine-generator while connected to the resistive load bank for one hour, and then shutting
down for 30 minutes.

b Test for multiple generator starts.

c Verify all operational data and start-up minimum time interval.

d Verify 2-hour full load run full load bank (building load can serve as part of the load).

e. Verify all generator-running characteristics.

f. Verify battery-charging system.

Uninterruptible Power Supply.

a. Apply applicable common testing requirements and acceptance criteria.

b. Test according to NETA 7.22.2 and NFPA 111-2001 5.6.

C. Test the UPS during the Integrated Building Test in the Emergency Generator System test
requirements article in this Section.

5. Fire Alarm.

a. Apply applicable common testing requirements and acceptance criteria.
b. Test the fire alarm and High Sensitivity Smoke Detection systems according to NFPA 110-1999
7-1 through 7-2, and specification Division 28 Sections "High Sensitivity Air Sampling Smoke
Detection System" and "MXL Fire Detection & Alarm System".
C. Document all test procedures and results. A fire alarms system printout of the test annunciation
record is not sufficient documentation.

Verify all fire alarm panel functions, alarms and troubles.

Verify all functions in the Fire Alarm Response Matrix, including remote communications.

Verify resetting of all equipment affected by an alarm.

Sampling Strategy. Verify device functions and annunciations per using the approved sampling

rate of the authority having jurisdiction and per LBNL.

e~oo

END OF SECTION 260800
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